New insights into the mechanisms of protein misfolding and aggregation in amyloidogenic diseases derived from pressure studies.
Hydrostatic pressure is a robust tool for studying the thermodynamics of protein folding and protein interactions, as well as the dynamics and structure of folding intermediates. One of the main innovations obtained from using high pressure is the stabilization of folding intermediates such as molten-globule conformations, thus providing a unique opportunity for characterizing their structure and dynamics. Equally important is the prospect of understanding protein misfolding diseases by using pressure to populate partially folded intermediates at the junction between productive and off-pathway folding, which may give rise to misfolded proteins, aggregates, and amyloids. High hydrostatic pressure (HHP) has also been used to dissociate nonamyloid aggregates and inclusion bodies. In many proteins, the competition between correct folding and misfolding can lead to formation of insoluble aggregates, an important problem for the biotechnology industry and for human pathologies such as amyloidosis, Alzheimer's, Parkinson's, prion's, and tumor diseases. The diversity of diseases that result from protein misfolding has made this theme an important research focus for pharmaceutical and biotechnology companies. The use of high-pressure promises to contribute to the identification of the mechanisms behind these defects and creation of therapies against these diseases.